Our objective in this research is to provide empirical evidence relating to the linkages between gender equality and international emigration. Two theoretical hypotheses can be made for the purpose of analyzing such linkages. The first is that gender inequality in origin countries could be a push factor for women. The second one is that gender inequality may create a "gender bias" in the selection of migrants within a household or a community. An improvement of gender equality would then increase female migration. We build several original indices of gender equality using principal component analysis. Our empirical results show that the push factor hypothesis is clearly rejected. All else held constant, improving gender equality in the workplace is positively correlated with the migration of women, especially of the high-skilled. We observe the opposite effect for low-skilled men. This result is robust to several specifications and to various measurements of gender equality.
INTRODUCTION
Gender inequality is a worldwide phenomenon and one of the most persistent forms of inequality. Achieving gender equality and women's empowerment is a key aspect of development. It is one of the Millennium Development Goals adopted in 2000 by the United Nations. While the influence of gender inequality in education or at the workplace on economic growth has been widely studied,
2 it remains to consider carefully how it may also affect other individual or collective behavior. One specific aspect is a possible impact on migration behavior.
When considering non-wage motivations for migration, little attention has been given to working conditions (in a broad sense, including social security, unemployment insurance...), and when it has, the interest has been focused on the working conditions in destination countries, considered as pull factors. Nevertheless, poor working conditions in source countries could also be considered as push factors. In this article, we propose to address the issue of the linkages between gender equality and emigration.
More precisely, we focus on gender inequality in the work place, which is only one part of the entire phenomenon. As it is stated in the last ILO Report devoted to this issue (ILO, 2007, p.1) , "like any other social institutions, the labour market and its institutions are both a cause of and a solution to discrimination. In the workplace, however, discrimination can be tackled more readily and effectively". Since labor market characteristics have a central role in the migration decision process, our primarily focus of interest is on this specific aspect of gender inequality.
Literature on migration has focused on several gender-related issues. Ravenstein (1885 Ravenstein ( , 1889 edicted seven "laws of migration". The fifth law, as enumerated by Lee (1966) , states that "females appear to predominate among short journey migrants" (Ravenstein, 1889, p.288 and Lee, 1966, p.48) . However, in this last paper (p.51), Lee describes female migrants as mostly dependent movers: "not all persons who migrate reach that decision themselves. Children are carried along by their parents, willy-nilly, and wives accompany their husbands though it tears them away from environments they love". As Lauby and Stark (1988) noted, this presumption may explain why migration studies have"focused on the movement of men, on the assumption either that men are the decision makers in the migration process and women are tied movers, or, if women migrate alone, that they follow the same routes, are motivated by the same considerations and experience the same consequences as do male migrants". The scope of investigation broadened in the 80s due to the "feminization of international labor migration" 3 observed during the period, and a new interest for this issue emerged. Women migrants were not viewed as "tied movers" anymore, and the literature considered the dynamics of collective behavior within the household or the community. One such example is the article by Lauby and Stark (1988) on the rural-urban migration of young women in the Philippines (see also Pedraza, 1991 , for a survey of the literature on international migration of women). More recently, the World Bank published a book on the international migration of women (Morrison, Schiff, and Sjöblom, 2007) that addresses the issues of gendered determinants of migrations, the impacts of remittances on sending countries and the labor market participation of female migrants in the United States. The idea -first expressed by Ravenstein (1885) -that women were more migratory than men, at least over short distances, has recently known a renewal of interest. (Dumont, Martin, and Spielvogel, 2007) and (Docquier, Lowell, and Marfouk, 2009 ) have shown that skilled women exhibit higher emigration rates than skilled men. Dumont et al. (2007) also consider the gender dimension of the brain drain. Docquier et al. (2010) uses a more sophisticated model with interdependencies between decisions made by males and females. They show that if the pairing between men and women is an assortative, matching process (i.e. men with a high school education match with women having the same educational level), and if we take into account that under family reunion programs women tend to follow men more intensively than the other way round, then the hypothesis that skilled women are more migratory than skilled men must be rejected on the basis of existing data. However, very few studies focus on the linkages between gender inequality and migration.
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This research is an attempt to fill this gap.
In his study of migration from Mexico, Kanaiaupuni (2000 Kanaiaupuni ( , p.1337 states that "educated women experience great gender discrimination and few occupational rewards in Mexico and, therefore, may be more likely to migrate across the because women already made up nearly half of the migrants several decades ago. For example, in 1960, female migrants accounted for 47% of the total, as compared to 49% in 2000. However, the feminization also consists in a qualitative change in female migration patterns, including both "young single women and female family breadwinners, who move both independently and under the authority of older relatives" (Sorensen, 2005) . The so-called feminization should therefore be understood as an increase in individual migrations decided alone -for example to look for a job -rather than as accompanying male family members (Jolly and Reeves, 2005) . In addition, globalization and development of information and communication technologies (ICTs) in the 90s and 2000s should have accelerated this qualitative feminization: "Growth in export and ICT-enabled sectors, together with a decline in the importance of physical strength and a rise in the importance of cognitive skills, has increased the demand for female labor" (World Bank, 2012).
4 As a matter of fact, Docquier et al. (2010) consider the linkage between gender discrimination and migration, but they approach the subject from the opposite direction: i.e., they study the consequences of migration on gender discrimination, while we consider here the consequences of changes in discrimination on the migratory movements. The argument made by Docquier et al. is that when high-skilled men move abroad, they bring their high-skilled spouses with them. Thus, international migration is a factor worsening female human capital shortage, which is a consequence of existing discrimination in education in developing countries, and consequently exacerbating existing gender inequalities.
border where they will earn greater wages than they would otherwise". Pedraza (1991, p.309) mentions in addition that "the act of emigrating also becomes a way of escaping total dependence on their husbands" for women in the Dominican Republic. The underlying idea of both papers is that gender discrimination may act as a push factor. If migration is seen as a collective decision, gender discrimination may also affect female migration. As emphasized by Lauby and Stark (1988, p.485) , "in many cultures, the family is a specially strong unit that exerts influence over a daughter or a son even after they have become adults". As a consequence, female migration could be preferred to male migration if (i) women are sending back more remittances than men, if (ii) female migrants earn steadier income than men, or if (iii) the opportunity cost is lower for women due to poor labor perspectives in source countries. Therefore, on one hand, if there is more discrimination against women in the labor market of their country of origin, it may be preferable for the household to send them abroad. On the other hand however, cultural norms can play a role that impedes female migration. As Jolly and Reeves (2005) state, "it may be less acceptable for women to move about and travel on their own, so women can find it more difficult to migrate, or migrate on shorter distances than men". Kanaiaupuni (2000 Kanaiaupuni ( , p.1315 notes similarly that "in many societies, women's lesser status holds direct consequences for their migration for reasons apart from the household division of labor" (p.1315). Due to reasons of tradition, gender inequality may create a bias in the selection process within the household and reduce female migration. It is what we will call the selection process hypothesis. The theoretical linkages are therefore numerous, and our empirical analysis aims at clarifying such linkages.
Our research contributes to the existing literature on several levels. First, we build several original indices measuring the level of gender equality in the work place. These indices aggregate different dimensions such as the income differential, the level of women's participation in the labor market, or the differences in unemployment rates. We also include variables related to the differences in education so as to take into account the cumulative effect of gender inequality in education on inequality in employment. Secondly, we provide an empirical analysis of the linkages between gender equality in the work place in source countries and the level of emigration. Using a Heckman two-step estimator, we are able to test empirically whether the push factor or the selection process analysis is validated by the data. We found that gender equality is positively correlated with female migration, especially for the high-skilled. It has an adverse effect on the migration of men, especially for the low-skilled. Improving gender equality thus increases the average skills of migrants. These results are robust to several specifications and to the use of alternative indexes of gender equality.
Our article is structured as follows: In the second section, we will elaborate on the theoretical background of this work, and analyze the two theoretical hypotheses that can be used to explain the linkages between gender equality and emigration. The third section will be devoted to the measurement of gender equality. In the fourth section, we will present the empirical strategy and the results. In the last, we conclude.
MIGRATION AND GENDER: THEORETICAL HYPOTHESES
In order to identify how gender inequality in source countries might influence labor migration, we will consider two hypotheses.
• Hypothesis 1 (push factor hypothesis): gender inequality is a push factor in an individualistic behavioral context where men and women decide to migrate depending on the prevalent working conditions in their country of origin. In a collective behavioral context, gender inequality may also be a push factor due to lower opportunity cost for women.
• Hypothesis 2 (selection process hypothesis): gender inequality creates a gender bias in a collective selection process of migrants. Within a given community (the household or the village), a collective decision is made in order to decide who is going to leave and who is going to stay. This type of bias occurs when preference is given to the male population rather than to the female population, even though such a choice does not appear as rational on the basis of the expected outcome abroad, the opportunity cost and the level of remittances that could be returned. Social norms concerning job-related issues may affect the migratory behavior.
Our assumption is that if hypothesis 1 is verified, then an improvement of gender equality would result in a decrease of female migration, while male migration would be unchanged. If hypothesis 2 is verified, female migration would increase, while male migration may decrease. In the selection process, high-skilled women would be preferred over low-skilled men. Therefore, we may expect that low-skilled masculine migration would decrease, while high-skilled female migration would increase. Table B .1 summarizes expected effects on migration.
Insert figure 1 here
Understanding how an improvement of gender equality may decrease female migration is fairly simple when using a "push factor" model. If working conditions become better for women in their home country, their incentives to migrate decrease.
The "selection process" hypothesis is slightly more complicated. If we are to follow the "New Economics of Migration" (Stark and Levhari, 1982; Lucas and Stark, 1985) , we have to assume that the migration decision is a collective choice. The individual is not making the decision alone, but together with his household, family, village, or community. This group wants to minimize risk by diversifying its source of income. Therefore, they collectively decide to send some members of the group abroad. Let us suppose that the decisional group is selecting migrants by a scoring process. This scoring process depends both on the group's vision on who will get the highest payoff when migrating and on social norms related to job issues.
Let us also suppose that they attribute to each individual i a score that is a function of two characteristics: gender and skill level. If x is the gender, with x = 0 for women and x = 1 for men, and y is the skill level with y ∈ [0, 1] (0 for people with a level of no qualification and 1 for people with the highest skill level), then i's score would be:
with 0 ≤ a ≤ 1.
The group would select the individuals with the highest scores for migration. The score for a women with a skill level y w would therefore be:
and for a man, with skill level y m
The group will then choose a women for migration if z w > z m , which implies that:
ES min is the minimum "educational surplus" needed by a women in order to be chosen by the group for migration (i.e. the minimum number of supplementary years of education). In this oversimplified model, a is a characteristic of the economy revealing a level of gender inequality. An improvement in gender equality will be modeled through a decrease in a. Of course, dES min /da > 0.
When gender equality increases, the minimum "educational surplus needed" decreases, and therefore more women (with relatively high skills) would be selected for migration. Less men would be selected, especially the ones with a relative lower skill level. If hypothesis 2 is verified, an improvement of gender equality will be associated with an increase in the proportion of skilled women among migrants and a decrease in the proportion of low-skilled men.
MEASUREMENT OF GENDER EQUALITY
We focus on gender equality in the workplace. This choice does not mean that we do not recognize the multi-dimensional aspect of gender equality and the importance of factors such as family code, physical integrity, personal preference, civil liberty or ownership rights, which are the dimensions studied for instance in the OECD SIGI, Social Institutions and Gender Index, (OECD 2010). However, as labor market characteristics are predominant in explaining migration choice, we consider it is more important to focus primarily on those aspects. Nevertheless, social norms may have indirect effects on the labor market and thus indirectly on migration. In particular, they may influence the selection process of migration (see hypothesis 2).
We also focus on gender equality rather than on non-discrimination. The ILO's Discrimination (Employment and Occupation) Convention, 1958 (No. 111) , defines a discrimination as such: "Any distinction, exclusion or preference made on the basis of race, colour, sex, religion, political opinion, national extraction or social origin, which has the effect of nullifying or impairing equality of opportunity or treatment in employment or occupation". Any discrimination thus leads to more inequality at work. However, all inequalities cannot be explained by a discrimination. Individual characteristics of preferences can explain such inequalities and it is very difficult to distinguish the two effects. In particular, Busse and Spielmann (2005) argue that labor market participation rate "does not necessarily involve gender discrimination, as females may choose not to work or to work fewer hours if they take care of children or other family members". We can discuss whether this type of behavior is the result of an indirect discrimination or not. The result is however similar. It creates more gender inequality due a lower access to the labour market for women. It is this inequality that may affect the migration behavior, whatever is the cause of such inequality (discriminatory or not).
The position generally taken by economists to measure discrimination is to isolate the discrimination gap, defined as the average group differences in treatment, from the human capital gap, the average group differences in productivity linked characteristics (see Darity and Mason (1998) for a general presentation of different methodologies). However, this approach cannot take into account the general limitation explained just above for other dimensions of gender equality such as the equal access to the labour market. As individual choices cannot be fully observed, we cannot state that a low women's rate participation is fully explained by direct discrimination. At the aggregate level, such individual characteristics cannot be taken into account. That's why macroeconomic studies generally focus on gender equality rather than on non-discrimination.
An additional limitation of such statistical definition of discrimination is that it relies on the number of control variables that you decide to use. The more variables controlling for various individual characteristics you have, the lower will be the "unexplained component of the wage decomposition", defined as "discrimination in employment". But discrimination can also affect individual characteristics. If you control for the occupation considering that the wage is linked to the productivity in a certain job, you neglect a possible gender discrimination characterized by a concentration of women in certain jobs and occupations, which are relatively low-paid (the occupational discrimination).
There is also a cumulative effect of discrimination in education that you neglect if you control for the general skill level of workers. Discrimination in education can be seen as an ex-ante discrimination. Durlauf (1996) , Benabou (1996) or Lundberg and Startz (1998) show that these ex-ante discrimination may have negative effects on human capital of succeeding generations and thus lead to persistent differences between those who are discriminated against and those who are not. Current discrimination in the labor market may also affect the ex-ante discrimination (Altonji and Blank, 1999) . If women believe they will have lesser opportunities of being hired for certain jobs, they will have less incentive to invest in education (Coate and Loury, 1993) . Because of all these linkages between the two kinds of discrimination, Jolliffe and Campos (2003) among others, observe a strong correlation between the unexplained component of the Oaxaca (1973) decomposition (measuring discrimination in employment) and discrimination in education. That is another justification of our approach focusing on the general level of gender equality at work rather than a narrower definition of discrimination in the labour market.
We then choose to aggregate different measures taking into account these two aspects. Education variables are: (1) the primary education ratio, (2) the secondary education ratio, and (3) the tertiary education ratio. Labor market variables are: (1) the differences in unemployment rates, (2) the income ratio, and (3) the employment rate for women.
The choice of these variables is based on the literature about the measurement of "decent work". Ghai (2003) proposes to use four indices: the labor force participation for women, the differences in income, the unemployment rate and the distribution of skilled jobs. We follow this proposal, except for the last variable because of the difficulty of obtaining consistent estimates for a large number of countries. Moreover, international comparisons are very difficult to make because of heterogeneous job definitions.
5 Education variables are similar to the Millennium Development Goals indicators 6 except for the literacy rate, which is not included here. Numerous data by gender are also available, but in a too few countries. All data is drawn from the World Development Indicators, except for the income ratio, which was taken from the UNDP. We use data for 1991 and 2001.
We use principal component analysis (PCA) on all these variables. The goal of PCA is to isolate common factors between different variables by reducing total information in order to obtain a more tractable economic description of the variables. Here, the goal is to find a common factor that can be used as a proxy for the general level of gender equality in the workplace. Graphically, we can represent the n countries in a p-dimensional space (the p different initial condition variables, here our 7 variables of gender equality). The distances 7 between the n row points in the p-dimensional space are a perfect representation of similarities between the rows in matrix X (the matrix with the countries in n rows, and the variables in p columns). The PCA makes it possible to find a lower dimensional space in which we project the row points and which retains the highest level of distances between rows. The best space, the one that maximizes the dispersion of the projected row points, is: max
, with H being the space of projection and G the centroid. The mass is p i (with p i = 1), and we maximize
which is the projected inertia (variance). The lower dimensional space is a onedimensional graph. If we define it by a vector u, the projection of a row point on the direction defined by u is:
We then need to find the vector u (the eigenvector) that maximizes λ (the eigenvalue). The first vector leaves unexplained a certain portion of the variability. Therefore, a second factor can be built that maximizes another eigenvalue. The process continues until we are able to explain all variability with a given number of vectors. Each vector is orthogonal to the previous one, and the remaining variability decreases with the number of vectors.
To choose the optimal number of vectors (or factors) required to obtain a satisfying description of the phenomena, it is possible to use the criterion proposed by Kaiser. Since the sum of eigenvalues is equal to the number of variables, unless a factor extracts at least as much as the equivalent of one original variable, we eliminate it. Table B .2 presents the PCA results for our gender equality variables. According to the Kaiser criterion, we are only able to retain the first two factors, which are the only ones with an eigenvalue superior to 1. Table B .3 presents the main coordinates of different variables on the different factors. The first factor conveys a global overview of the level of gender equality (all variables have a positive coordinate on this axis), while the second axis provides information on the type of gender inequality. A positive coordinate on the second axis will indicate relatively higher inequality in the labor market, and a negative coordinate will characterize a higher level of inequality in education. These two factors explain 66% of all information contained in our data. We will use the coordinates on the first factor as a proxy for the global level of gender equality at work. The index is then transformed in order to lie in the interval between 0 (low level of gender equality) and 100 (high level of gender equality). This factor explains 41% of all information contained in the data, which means that the different variables convey much other information. We focus here on the information common to all variables.
Insert table B.2 here Insert table B.3 here
The main limit of this index is the small number of countries included in the sample due to data availability (102 observations for 51 countries, see the country sample in annex Appendix B). We thus propose three alternative indices, both to increase the geographical coverage of our study and to test the robustness of our results (see Table B .4). The second index includes all variables except the ratio of male to female unemployment and the ratio of female to male tertiary enrollment. The third index only includes labor market variables. We also propose a set of indices that includes the average value of each variable in order to increase the coverage.
8 When the first factor yields information on the type of gender inequality (inequality in employment versus inequality in education), we use the coordinates on the second factor. However, the eigenvalue of the factor retained is always greater than 1 and explains at least 30% of the information. In the remainder of this article, when we do not mention which index we are using, by assumption it is the first one: (index genderequality1).
Insert table B.4 here 4. EMPIRICAL ANALYSIS

Empirical specification
In order to test empirically whether linkages between migration and gender equality can be explained either by the push factor or by the selection process hypothesis, we propose a migration gravity specification (see for instance Borjas, 1991 , or Clark et al., 2007 , for the theoretical foundations of such specifications). Migration is driven by the maximization of utility, taking into account costs of migration. Each migrant chooses to migrate where the payoff is the highest, considering also the payoff in his country of origin. Migration thus depends on push and pull factors. Here, we focus on push factors since we only study the influence of gender equality in origin countries.
The general bilateral migration equation is the following:
where M igration i,j is the total migration stock 9 between two countries. X i is a matrix of variables affecting push factors. The level of gender equality is one of these factors. X j is a matrix of control variables affecting pull factors. C i,j is a matrix of bilateral variables controlling for the cost of migration. Taking the log of both sides, we obtain the following estimable equation:
where m i,j is the log of total migration stocks. However, since we are interested by the influence of gender equality in origin countries, we propose to control for pull factors using fixed effects in destination countries instead of the matrix X j . This choice is made to minimize possible omitted variable bias and unobservable heterogeneity. The estimated equation becomes:
where A j contains destination countries' fixed effects. Unfortunately, we cannot include either origin countries' fixed effects or origin-destination countries' fixed effects since our database does not have sufficient temporal dimension. In order to minimize possible bias, we will use in the matrix X i and C i,j all the variables generally exploited in empirical studies on the determinants of migration (Hatton and Williamson, 2002) . To verify robustness, we transform the database into one that is multilateral (limiting the data to emigration rates towards all other countries). The number of observations is very limited in these estimations. The signs of our estimates are mostly similar, but the levels of significance are much lower due to a smaller number of observations. Also, results are much less stable when using alternative indices. For all forgoing reasons, we chose to retain the bilateral database that enables us to run much more stable estimates.
We also want to test the influence of gender equality on migration by gender and skill level. We thus estimate six additional equations (primary, secondary, tertiary-educated migrants for each gender):
where g is the gender and s the skill level (primary, secondary, tertiary), and where m g,s i,j is thus the log of migration between country i and country j for gender g and skill level s. We then estimate the determinants of the migration skill ratio.
in which m g,t i,j is the log of migration between country i and country j for gender g with a tertiary level of education, and m g,p i,j is the log of migration between country i and country j for gender g with a primary level of education.
We use the Heckman (1979) two-step method in order to obtain consistent estimates. One feature of our dependent variable is the high occurrence of zero, corresponding to nil bilateral migration between two given countries (approximately 29.5% in our study). In such cases, OLS standard estimates may be biased, and the two-step procedure is one way to solve the problem. We propose to use the existence of diplomatic representation as a selection variable. Here, this variable should explain the probability of having a non-nil migration value, without explaining the scale of migration. As Beine et al. (2011, p.35) noted, "Diplomatic representation might affect the probability of initial migration setting some kind of threshold on the initial migration and visa costs faced by potential migrants." In absence of diplomatic representation, the migration costs may be too high, which can explain a nil migration. However, the existence of a diplomatic representation as such cannot explain the scale of migration.
DATA
The matrix X i in previous equations includes the level of gender equality, the GDP per capita, the level of population, the average level of education, the share of young people in the population and the level of democracy for country i. The level of gender equality is measured by our index constructed by PCA. The GDP per capita (in PPP) is a proxy for income, which is assumed to affect migration negatively. However, it may also be seen as a proxy of migration costs: if income is too low, workers cannot afford the cost and do not have the capacity to migrate. Population is included to take into account the size of the country, which will increase the "supply" of migrants. For these variables, data are drawn from the World Development Indicators. We also include the share of young people (15-34 years old), who face lower migration costs and who thus have a higher propensity to migrate. Data are from the World Population Prospect: The 2008 Revision. We take into account the level of democracy, measured by a combined polity score (Polity IV) proposed by Gleditsch (2003) . This factor may affect migration costs. Autocratic regimes tend to cause sluggish freedom of movement and increased migration costs. Lastly, in order to minimize unobserved heterogeneity between countries, we also add regional dummy variables.
We add bilateral variables such as the existence of common frontiers, the distance between countries, the existence of a common language and a colonial past. All these variables are correlated with the existence of migrant networks, which can then influence migratory costs. These variables are from CEPII distance database.
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Concerning data on migration, we use the database provided by Docquier, Lowell, and Marfouk (2009) available for 1991 and 2001. We add a dummy variable for 1991 in order to take into account a possible evolution over the decade. Table B .13 in annex Appendix A presents descriptive statistics for all variables used in our estimations. The average number of migrants between two countries is included between 15157 and 22614, depending on the country sample. Around half of migrants are low-skilled. Number of female migrants is slightly higher than the number of male migrants (12246 against 11835 in average for the first sample).
RESULTS
We first estimate the determinants of global migration stocks, both for men and women (see Table B .5). We do not find any significant impact of the level of gender equality on global migration.
11 However, there is a positive and significant impact of gender equality on the skill ratio, i.e. the ratio of tertiary-educated over primary-educated migrants.
Insert table B.5 here
Other control variables take on the expected sign. However, for the level of income in origin countries, we find a positive correlation with the level of migration. This finding may be explained by the higher level of migration cost for too low levels of income. An increase in per capita GDP may be seen as a reduction in migration costs, associated with a higher level of migration. Bilateral variables are not significant, but this phenomenon may be explained by the inclusion of regional dummies for fixed effects in origin and destination 10 http://www.cepii.fr/anglaisgraph/bdd/distances.htm 11 We only find a positive impact on migration of secondary-skilled workers, but the effect is only significant at the 10% level.
countries.
12 It should also be noted that our selection variable (the diplomatic representation) assumes the expected positive sign. The Mills ratio is significant, justifying the use of Heckman two-step procedure instead of OLS estimates.
We then propose to test the influence of gender equality on migration by gender. Results are given in Table B .6.
13 All else held constant, a higher level of gender equality is correlated with a higher level of female migration and a lower level of male migration. This result suggests a substitution effect between women and men within a given number of migrants.
Insert table B.6 here
This first set of estimates tends to validate the selection process hypothesis rather than the push factor hypothesis. If gender inequality explains a gender bias in the selection process, it is also possible that the increase in migrants' selectivity observed in Table B .5 is explained by a higher level of migration for skilled women when gender equality is higher. In order to test this idea, we propose to estimate determinants of migration by gender and skill level. Results are given in Table B .7. We show that high level of gender equality is associated with a lower level of migration for low-skilled men and a higher level of migration for skilled women. The substitution effect shown in Table B .6 is associated with an increase in the general skill level of migrants.
Insert table B.7 here
We must however distinguish the selection process effect from what we will call hereafter the female education enhancement effect. When gender equality increases, the access of women to higher education also increases. With a higher gender equality, we will therefore have more skilled women. We propose to measure this effect through the inclusion of the ratio of skilled women to skilled men. If a selection effect does in fact exist, the estimated coefficient for the gender equality index should remain significant, even when introduced conjointly with the ratio of skilled women to skilled men.
Insert table B.8 here
12 We estimate the model without regional dummies. In these estimates, bilateral variables have the expected sign, while the results for the other variables do not change. 13 We present only results for our variable of interest: gender equality. The significance level and sign of the other estimated coefficients do not change from the previous specification.
Our main result is confirmed by this new set of estimates. A higher level of gender equality is associated with a higher level of migration for high-skilled women and with a lower level of masculine migration. One should note, however, that this negative effect is significant for all men's skill levels, contrary to previous estimates in which the effect was only significant for low-skilled men. In contrast, the effect for secondary-educated women is no longer significant.
Results concerning the gender-skill ratio are ambiguous. On the one hand, the effect is positive for secondary-educated men and (at a 10% level of significance) for secondary-educated women. On the other, the effect is negative for high-skilled women. An increase in the educational possibilities for women may increase their opportunities in their own country, which may explain this negative effect on migration, but it may also be seen as a proxy for the modernization of a society, associated with a higher level of mobility due to lower cultural costs of migration. However, such analysis lies beyond the scope of this paper and should be confirmed by a more detailed study of this specific aspect.
TESTING FOR ROBUSTNESS
We propose to use alternative indices to verify whether these results remain valid when a broader set of countries or specific variables are taken into account. Index lngendereq2 includes more countries, and lngendereq3 is constructed using only labor market variables. We also propose to use these indices, built using the average value of each component, in order to increase the coverage of our study as well (see Section 3 for more detail). Having a look to the descriptive statistics of main variables (see table B.13 in annex Appendix A), we clearly see that there are changes in the average level of migration, GDP or population when using different indexes of gender equality.
14 This can be explained by a possible selection bias in the first set of estimates, explained by problems of data availability. As we already mentioned, we could only build the first index for 51 countries. The sample of bilateral variables is therefore limited to 1934 observations, against 4063 with the second index and 3090 with the third index. The objective of this section is to check that this possible selection bias does not alter the statistical relations we identified in the previous section. We show that this bias has very little impact on our results. Table B .9 presents the results for the impact of gender equality on total migration. (These are the same estimations as in Table B .5, but using alternative indices). The only robust finding is the result we obtained in the previous set of estimates. Gender equality tends to be positively correlated with the selectivity of migrants. In some cases, we find a negative correlation with the level of total 14 There is a lower proportion of low income countries in the first sample, due to lack of data for the ratio of female to male tertiary enrollment and the ratio of male to female unemployment for such countries. It increases the average level of GDP when using the first index of gender equality.
migration and with the level of migration of low-skilled workers (with 3 of the 6 indices), which may be explained by a greater effect of gender equality on male migration than on female migration. However, this result is not robust to the use of different indices and should therefore be interpreted with caution. Results concerning secondary-educated migrants are ambiguous. While we find a negative impact when using lngendereq1 av , the effect is not significant for two other indices, and the effect is positive for lngendereq2. For tertiary-educated migrants, there is a slightly positive correlation; but, once again, this result is not robust. If we find a positive and significant coefficient when using two indices, the coefficient is not significant for other two indices, and even negative in one case. The only robust result is therefore the increase in migrants' selectivity (effect on the skill-ratio), where the coefficient is positive and significant, regardless of the index selected.
Insert table B.9 here
We then propose to estimate the determinants of migration by gender (equivalent to Table B.6). Results are given in Table B .10. The negative correlation observed with male migration and the positive correlation with female migration are robust to the use of alternative indices. However, the average level of significance is stronger in the case of male migration. Concerning female migration, the estimated coefficient is not significant in two cases, which may explain why we observe a negative impact of gender equality on migration in some estimations (Table B.9).
Insert table B.10 here
In Table B .11, we present results by gender and skill level. The most robust finding is that gender equality is negatively correlated with low-skilled male migration and positively correlated with high-skilled female migration, all else remaining equal. Coefficients for primary and secondary-educated masculine workers are significant for all indices. For high-skilled men, results are more ambiguous (negative for three indices and non-significant for two others). For women, the coefficient is nearly always significant, and positive for tertiary and secondary-educated women (except in one case). Results are ambiguous for lowskilled women. The idea of a substitution effect between low-skilled men and high-skilled women is validated by these estimates. Our main finding is robust to the use of alternative indices.
Insert table B.11 here
The last set of estimates (see Table B .12) includes the gender-skill ratio as an additional control variable. (This is the same specification used to obtain the results described in Table B .8). Our main findings remain valid. The inclusion of this variable to control for the female enhancement effect does not change the sign or the magnitude of coefficients associated with gender equality. In most estimates, we also find a positive correlation between the gender-skill ratio and the emigration rates for low-skilled men and low-skilled women. Results are more ambiguous for other skill levels. This phenomenon, observed for both genders, is intriguing, but its interpretation would take us beyond the scope of this research. It would be interesting to study in more depth the effect of modernization of the society on the mobility by gender and skill level; here, the only purpose of including this variable is to minimize a possible omitted variable bias in the estimation of the coefficient of our variable of interest. We clearly demonstrate that our finding is robust, and it also opens new perspectives for future research.
Insert table B.12 here
Lastly, we want to check that our results are not driven by bilateral migration flows between OECD countries. As data availability problems are less severe for these countries, their weight increases in the sample when the number of countries is lower. We thus propose to run the same estimations for our six indexes without all OECD countries as origin countries. Results are not reproduced but are available upon request. They show that our results remain valid even when considering only migration flows from non-OECD to OECD countries. When using the first index, the sign of coefficients remain globally similar but level of significance is much lower due to a drastic decrease in the number of observations (715 against 1934). The negative relation between male migration and gender equality remains however significant (and negative). When using the index gendereq2, results remain very similar when controlling for the gender enhancement effect. Here also, the lower number of observations may explain a lack of significance for certain variables. But once again, the sign of the estimated coefficients are remarkably identical. For the index gendereq 3 , results (both in terms of sign and magnitude for the estimated coefficients) are globally similar. Interestingly, we obtain comparable results for all estimations using the last three indexes. As we used average values to build these indexes, we were able to include a longer list of developing countries. Excluding OECD countries is thus less problematic as the number of non-OECD countries remains high. Here, all estimated coefficients remain significant. Signs and magnitudes of coefficients are very similar. It tends to show that our results are robust to the exclusion of OECD countries.
CONCLUSION
In this contribution, we test empirically two possible theoretical explanations for the linkage between gender equality and migration. The first one is the hypothesis of a push factor, with a negative correlation between gender equality and migration of women. The second is the selection process hypothesis in which an improvement of gender equality will reduce the bias in the selection process. More skilled women would then be selected to migrate and less low-skilled men. Our estimates clearly support this latter hypothesis.
We build several indices based on principal component analysis to measure the effective level of gender equality. By using different indices, we are able to identify robust relationships between our variables of interest. In the aggregate, we find that the general skill level of migrants is positively correlated with gender equality. We also show that, everything else remaining equal, an improvement of gender equality is correlated with a fall of migration for men and an increase for women. More specifically, whatever index is chosen, we find a negative correlation between low-skilled male migration (primary and secondary-educated) and gender equality. In contrast, the correlation is highly positive with the migration of high-skilled women.
We also control that this effect is not driven by a broader effect of gender enhancement. We include the gender ratio of skilled workers as an additional control variable, and its introduction does not affect our results concerning the effect of gender equality. One intriguing finding, which we set aside for future research, is that this gender enhancement effect seems to be positively correlated with the migration of low-skilled workers, whatever their gender. An underlying effect may be the impact of the modernization of a society on the mobility of workers. This hypothesis needs to be confirmed by further investigation.
One important conclusion of our study is that a reduction in gender bias increases the general skill level of migrants. One may fear an increase in brain drain. However, an improvement of gender equality also creates greater incentives for women to invest more in human capital. Further research should also be devoted to this possible ambiguity as well.
Lastly, one cannot exclude that both effects play a role and that our results indicates that the selection process effect is stronger that the push factor in average. But countries in our different samples are very heterogeneous and it is possible that in some countries, the push factor is higher. This is of course a limitation of empirical studies based on macroeconomic data. Here, we show that our evidences are statistically robust to different samples of origin countries. But it would be interesting to further investigate the relation between gender equality and migration by having a closer look to microeconomic data. This opens new perspectives for research. 
